Phospholipase A2 activity in dehydrated systems: effect of the physical state of the substrate.
In the presence of excess water, enzymatic activity of phospholipase A2 (PLA2) depends on the physical state of the lipid substrate. In order to determine if this also holds true in dehydrated systems, the physical parameters of charge, hydration state, and head group spacing of liposome membranes and their effects on PLA2 lipid hydrolysis were studied. Liposomes of varying composition were freeze-dried in the presence of PLA2 and partially rehydrated at controlled relative humidities. Accumulation of free fatty acids in the liposomal membranes was used as a measure of PLA2 activity. We found that PLA2, which was not activated during lyophilization, was most active during partial rehydration of the liposomes. The hydration state, charge and headgroup spacing of the membrane were all important in determining PLA2 activity in the dehydrated system.